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(54) TIME DIVISION MULTIPLEXING/TIME DIVISION MULTIPLE ACCESS METHOD AND ITS 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To assign bandwidth by a 
durst, whose length of upstream transmission is variable. 



SOLUTION: In an output division passive optical network 
constituting a fiber for an end user, time division 
multiplexing/time division multiple accessing 

communication is used for downstream/upstream _^. w! ,t. :>/ / 
transmission through the fiber. Plural optical network ^* 
units(ONU) are connected to the terminal device of the ll( 
end user. An ATM cell assembled by a fixed-length US* ( 

frame is addressed to the fixed ONU of an individual 
terminal. Each ONU sends one burst per frame 
consisting of a payload having a header and a variable- 
length byte. The length of each payload within a burst 
transmitted upstream by the ONU is decided as the 
function of the bandwidth condition of the terminal 
device. When the bandwidth condition in the ONU is 
varied, information is sent to an OLC. a bandwidth 
message is sent to the ONU, and a bandwidth managing 
message corrects the length of the payload. 
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■gX'foh. #7l^-A(4, 24 2 7A*-f H^o-HSr 
*»4*tel,"C. 3AM N7lx-AA*7-yS:^-ri). 
*»W)fe«>t:. 't^TtOTa /, <^n-HT-7(4AT 
M-fc/l/fc LT7*-77 HSftTOS. *-fe/H4, 5A 
-f hATM'v-yr-Sr^r'f D-HW4 H"C 
*ATM-b;Wi. #$* J 5 3AM HT»0. 7U 
-A^ n- H(45 3^o^f*WK4MWaj*«rV^>T-. 
#7^-AOJgW4ATM-fe;W=«k "3S8«f btlX^Z. 
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ATMHr;Wi, t'f^MPEGf-^, IPf-^, £ 

**. Hitf, t'f*^-^'-*^^f|-f|,-fe;Ni, 7 
y-P<l 0 5-l~10 5-3 2£l8T»fir6ONU'\ 

\t. *<Dm(?>pspoN-7T'(rtzuxm%&zyv>y 
tarn. i p-?-*«rt*Hr/wi, fltf.tr. 

onu i o 6^«as<x/s#— xy h'a-if-pc i o 
9*5*^7 Kvx«esn&. PSTNl 1 5^«tt$ 

0 2T7r'f^l 5 0-1 — 1 5 0-3 2^SS«8<X/S 
#ONU^H«52sliSn*. «f£. WWub^lIMl 

DS17U— Af4, »fflATM«agEI* <VC)<04 8 
J: 0. 4 8106 4 kt'7 h/#T»f-+*Jk& t . mP 

r**Mzttfolxmt>ti&. #0Nuti, # 
7U-Aco^cOATM-b;U*»/5>-?-coiS1t4^ffl : t^f-v* 
Jl^MHOSTMifcX-f h£3l£fctJ-f. 4 9^N©7) 

<r>wu M4. *a*;l^71'-.Aft>69l*tt3*U 

[0 0 1 3] I22(40LT1 1 3^flb£BSrC<b«. **l 
tifcRWV *-y M 7 x-X 2 0 2 - 1 ~2 0 2 - 
MMSISnfcATMX^ •yf-y^HSJSft* i 4>fi£oTV^ 
I. + 7 1 14^«8ttS<t 

fc7*y t^r^N'l 20J4, V^7l-fy^7x-X 
2 0 2^8»;&;fVO*S. V*-yh77-P\'l 2 0tf>- 
•5^TATM*7 h"7-? 1 1 4^»lSitfc#AT 
M-fc/U4, ^ATMTKUXt^ot, ATMX* 

v^vymkm o i w:, aaRwa«j5r3i6¥5>f v 

i]-Y (OLCs) 203-1-203-N^iI^iX 
&. ;W#OLCIl Hl0)7r4Al 02&i:V)PS 

P0N7r^\'i;^^7x-xn. was^ioc. 

#PSPON7T>f rtl,3.ft&T7>h<7)X7'0 -v?-b 

LT1 1 3l*l^#OLC{4, iB*<7)PSPON7-MA 

1 0 2^£^$fu ZtM3 2ff<0ffig/*a*'Ca« 

204- i-~2 0 4-Qii, x>f 0 1 

S 1A7J~O4 8DS0tV S^l^®»£«lftLT 
[0014] "FHE&ffPV ATM^ 4 •yf->"7'lSii#2 



0 1(4, ATM^7 h7— ? t'fjf-t-^'- 

jgtfl&O L C 2 0 3 - 1 frt> 2 0 3 - M'veflfcja* . 
-?-c7)-t;P*>'Zo07W-A^$t'*ixtf. Z-P071/ 

—at) ft&yyyhmmtzxTv >y*-^mz 

tlh. U&»L. *tf5-b/Uji«ONU10 6^7HU^*Be 

ii*&iiTVi*J:3fc. PCl09£fcliTVi l lfcif 

DSl-f h2 04^7Jj$*l*4 8|3li(W>D 

S0fB*EIIM=WL. 4 8EMW)DSl^r0»li. * 
-OATM-tr/Pi: U7*-?7 *<97r4A' 
^|3]B#jSfl^i6. ATMX-f if ffifitfa2Q 1 

fcjoaQEarOLc^ia&ft.*. WHLfci^t, *<o 

[0015] *fHB(c J: 0 . ±85*|Sps. aSTOWV* 

-xHpa-oNUfcjoaMtsju. mtzrv v?- 
zmx &mco pspon7t^ fir v m> «■ o 

NU{4, 2430A*-f h£<97l"-Ai?t9 — 

1310nm<?5«ftT*«yh7-^xyHNai 
ffLTH1\ #±S^-XM4, 3^4 M-XK7 
r-t . 0 k 2 4 2 7 A'4 hco»^ h*»4>iWM 
o-KSrrtKLTv^. tttc»«"t6J:dfc. 1S71/ 
-ASfc"9 24 3 0^>f N{4, »f^LT^* 
«8R^ONU<ol9eak-C4MHSii6. #«NKS*utON 

A>f h*^-C*J0. iW*F»-f + */W4, nut, iJ 

tz, ^ft-m#ATM7 *-Vy bTftir -fx ^^tf 
rtffc I Pr-^fi#tS6IS§at:v^|,. #ONUt4 

f-^r^t^^^ hRfcATM-fe;k0£R*fcl4lft 

WX% ZCOATM-tlUlZfmijz'W hit. ONU(C 

ix, ATM-fe/l/*»jStifflt^MtSn*. O 

LCttiV^T, #ATM-fe;kWB*S*l. Witf. t*T 
1 1 7 *fc{4-f V9-*t h-f-J<- 1 1 6 

9t V^7h7r-<A'i 2 0^tATM^7 

hv-^i i4^jM^ns„ oLCrtt. *tjei-&T« 

fc3!MW-*fc«), iW4DSH^7x-X2 04fc 
&X®tm l 0&it>tlt:PSTN*yh , 7—?l 1 5^ 
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[0016] "Rt^lnFV OLC(4#7L— A|*|<7)5 3 

*tf)ONUN§l»l3itT^£a\ b'ofrt&fcth. # 

X\ S-t/Mi, ir<9*/l^fi§itSkE^;:j&fI£ft 

A'-xHiM&&ONUtf>£>%ftLTV^„ #onu*> 
A hnmm. ffiCOONU^-^A-X hcO 

iMftSr^T-r^fciSct, -e*>A*-xh#x7''j 
izmthXoiz, muzmnfiWi^tLX^i. onu 

1 06bXTVv?-l 04ZmmLX^&yTJ Al 
05-lkl05-3 2WP-T«3Hfta^#7 r 4 

mm<ix^?>. EW#«ni#oNu*gsAS 
iisk^ffsn, -tote*, ^7iiHi»h.kft*s*i 

71/-A, EP*>, 2 50a* (80 007L--A/W 
K-XiZlX) X'±>yb$tl&. m-oX. OLCfcfcH 
T, Sft§ii£±sBIfI(4, ±»7U-A03iRWSDh. 

*»4>«o, **i«i#zo^7w-Amj:9*<i&<>> 

^mtrFttJIS, No. 0 9/3 5 6, 9 8 0, 1 9 99 
1 9B*SL TDMAjlftc7)iE?i]f»j£J:}f 

[0017] *s^nsw>A-^ h**±attrmaMis<t. 

SON U{i7U-A3jfc 0 — joa'-x h^tSriMfi-t 
*. ft-??. RfllLfcJ:3lC. 3#>£2430aM hco 
PbI^S $ —?coH§ «T£0±»SX a >y h 3&* O N 

(4. BWfcOJSfc, #T»2 4 3 0aM h7U-Aifc 
OHo<07U-5 ^7*aM h*W*STaWi*fa»63l& 

it&. ^f-A^ONUkWaxvKi—f-JB*** 

* 6 ; k j: o m±t* t , ffttffcon o ax 

Sit, T.o.yh<7)|i] | ?aT*^IE$itl) <> CcoidKL 
T. #-c7)ONU^rW7.r'J -y^-MglftSivO^ 
k, 3 AW K 7 /-t2 4 2 7AM h^o-h'Sr* 
nXD 7 H*s, *<OONUAjiJf)aT4>it4. $^>t 
^«0ONU*«SStt«JBt:!fir6k, xn 7 h*^it-eit 
'MHO ST tit, £*uc «fc *) » -tTfcSHSKIKOO N U 



\><rmw)%xtt t &&\iz.%h. mz. 2430 

AM blMVl'-A.fiX'lt* #ONUWD7 hSUO 
ar *«ff *>n-c . O N U X D -y h jftfr* 6 2 4 3 0 AM 
h7U-A^c7)AM hk, XQ7 h«DAM l-Mr^t". 
SO N u*iStt*»C&* k , O N uti h - y=S: k'O^ 

mm^oLc^mmi. mmx^z. ztim 

<X, mm^M&tktbX , o N u fc# L v vU-7'Sit 
fcftlE-f*. E^lfO-gPkLT, IB^ail^ONU 
(co^TftSSit. ^Lvvl/-7*JlitS:ilSI(ctS. * 

nmimtiu. oLCKjroefcjesii, -s-ooNuofj 

"3 ST fcflfcHW'Jfc&fcO LC*^ON U^T«2T|6]& 

fi$its. <jcjric, %<minmxi<±. -e^oNutcio 

ffiffl § itT . &5IOX 7 U 7 ? - <"vffiR3 it Jft^T O 

<r)±.dU}famm^Ax.mzftA2ti&. $<bc, son 

U*«. (PLOAM) -fc/l^-MB* 

iSfitCj; 0 *W±ST DMAXn >y hSrlPJy ST^it 
4. ClOPLOAM-b;K4^<c0^j£T-7t-V'yh$ 
it, —rftXijn ONU /\<7)^ -y -fe - P L O A M 

•k/l'rt"Ctt^Sit*. idOPLOAM-fe/Wi, t 
^■CWONU^TOlBlNrjlifi^S^tCfiBfflSit, ON 

S"]COO NUAW^it^ffl o ST ^nfcffafiw^-^-c 
^^tL^^Cio-C, kOio^-fttxn.y 

[0018] z.<mMt&®mmz&^x. #±suo 

•y htH^< •y-fc-^'l4H-?<D#i$£#t!>. fiP^, 1 ) 
lA^f M«y-k-^:M7V)fB$, 2 ) ^ »*-SWBJ 
art-*»£tf>ONU£ftflrf & 1 AM hONUKBllfH 

3 > ^ •y-fe-v'SrWf S 6aM •yfe-^'rtS^ 
«, 4 ) x^HKEOfiRlJCftrJ-h' (CRC) IS«. 
S^tS<^f %<mA Xfi, P O N k a'-x h <7) 2 4 3 0 
AM NlbMMXtC** UftftSitS. EoW7*-y 
^-f T^Oxn-y hM=ffiffl$it|, : 1 ) HOST 

^•y-fe-y*, dil(4^W0NUA.O7.D7 bCDgiJDS 
-Ctffiffl$itl», 2 ) ^jE^< -y-b-v, i^HdrTTtM 

/M 7*-y. ^il(4^a^< •yt-> ; PLOAM-b;l/C7) 

[ 0 0 1 9 ] 8J9 ST^< •yfe->'*{4=0<^S«*#r 
4. BP-fe. 1) 2aM h-7.n-yh»(iS, Cittifflv 

iTtit^xD.y koam v^wm-hwt\my\y- 

AA.^-7-fe-y hSit^AM hTfoS, 2) 2aM hAM 
h^-f d — F-9M X, iitJiZoo^A'-A, . y haw h 
Sr^H-|>A*-xi>a«:0OAM hSRT'fcS, 3) 2A* 
■i hDSOf-r*/K i*U4DS0*^f-+*/k ^ 
o-HAWh^^0 — 3<0DS0f^*/k Sr^-r±« 
a'-x h^^f a- Y%tz v^5fefflAM »J0 
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[0020] ®JE* •y-b-xJi. 3i£<0±sSXn.y bP\ 

tlb<?)X ■y-b-xli, 7^-Ac9igIE$ft.£Xa-y 
T KUXOl-^TWfJOST |»<1J/1XD >y h<0<4S^ 

*>. i ) 2A^r hoseflflftwaa. ;<ti«ft3*i«» 

-AM h{4BSr^"Jtl.«-7U-A^5j-7-b>yh$<t^ 
AM >TJ>I>. 2) 2aM hOSMtWMX 

tltziX'hh. 3) 2^MhDS0ft^K ZtM. 
Wl 0 S T X -y * - ^(cfc S J: o fc, D S 0 £i§-f ±ffiA' 

-x h *w d- h sfc o <?rttmm mx-h o . -oo 

D S 0 *+*/k&fM D- KaM h Sfc 0 (CM o ST £ 

igiE* ■y-b-i^JCgLT. @HftONU 
( ON UNHEKRICJ: OWMSftfc ) ttSHfclM XSSR 
fc«fc9*^fJ9ST^tot*a<yhwMX 

WM W^M PWiiHl* -yfe-S/ 

m%&miE* •y-fe-x (JWrSONUfcgllfcU:) 
*#*MMSItt«»i:JttW-*. ONUWWtBBBE 

->>te, ISXD'y b<7)%Z&%t&tilfX'%<. W 
-JiftcD-tcoBMAU'y Ycomz^MLX\^-fKXcr> 

Wf aro-fex^-gBt LT±»Sfi£BiPJ9ST-r 

[00 2 1 ] 74 F/M-yb-^'fcRILTtt. 

[00 2 2] 74 K;Ufc>5r3>ONUt4. **>±8t*n-y 
h*H9»&. *oatt^£ONUfcffiJflim:-*S£ 

'Vfo-FliftfcSrli*) ft&'MIST-eoXn-y h 

o -y h vj o ST^aawtcSHM-* u * h l . r 
»#uu z.tie>f>ma*a>mtzi* 3 2ffl4<3 

lcOONUlM I- #74 H;H0B{Ciflr4kLTfc» 9 3 

am b (3ix3) ti»<m±<mm^^-7L h tzMX'fo 

6. 

[00 23] m^ONUtf^XfvMCfSASjfcSfc. 
O N U m<0-& fcLT-b'aTKl'XSrflr-fSO 



NUKW'S9R (ONU i d) £»J9ST<oi-u l»S*tf>J: 
£2 4 3 0aM by V-M.m^^Xhtlh. * 
tl? ttiZWimtOO N U *<i/XfAMlDi 4>tlS t . ON 

uiift^&ffl^jig&oNu i d*nwoa"r4>n, 

X o *<0±SHW«I#> S"J0 ST* -y-fe-v'jWBK 
-oJjLhOfKE^ -y-b-^K J: OSflO ST 
[0024] HfoAM o- K-if 4 X ( 3 AM bco 

a*-xhmx) £Wjst4>*i. 74bvM#s 

K&SONUJ4, 3A'-f HK-^hrt^7/-Stt 
4^-C<0±8Wiai2<iSff±-t4. ONU*«r-f h*;U 
tt-^fJOST^^T^SW. i*Ui(OLCCJ: 
0) ^88$ai>. T-f KA^jW*»63BiLfcONUtt. 
*OfJ 03X^^3^ hXD.y M*IO^-y^-^M 

O N UOS") 0 ST btl&t-Zb^ o- X'S-tf 

•t$>ztiz£<oim?z>. 

[0025] 58ftS<tJt±ar-^*3E«tJ»R1-4fc 
ft. OLC{i±8SXO-y h--7-y7 , S:*S»J1-|». ±gtXo 
•y hV-yr^W-ASrffMLTV^rMAXD^y h«0 
SEfl^aWW*. #^-f AXO-y H40NUO-O*»fe 

#-<o&f|A--xh£W'f6. ±axo 

7 h -? <y r* * y -IZfflfiZtlX ^ S 3 2 ffl<0X O >y h 
xyhU-^WJxht IX^mZtiZ. Z<n®£, 
ZJiybO-imffiZixtzONUntixZtitzttfot 
h. *ONUaS»!EaSR (0-3 1 ) fc««Lfcxn.y h 

te1ittitz'*-x bco^ n- b'<W JE-W^W n 
-HrtO5feSIDS0OAV Mfc&>fc|£-9TV>6. ®3«i 
xn.y NSiJOST^tU-rt^y-K^rt^Sr^LT 
v^4. #XD-y hxyhy-30 1(4. ONU^S^ 
kBBiLJtA-xho^XkffljSSr^W-i. ffio 
T. £<0flHW4, W?-XK0^-fo-HrttfDDS0 
AM h»*jg«t*DS0A-f h-ffl«3 0 2t. ys'-X 
h<7)^ 0 _ H^-if >f Xi^Mth^ o- H-t-f X' 
IRW3 0 3i:*irt4. S felc, ^xyMJ-ll «A 
S^ATMr-^Sr-f-WONU^/otSiftW-S^ftCffi 

mztimmzftth. zmimma, ±sseatmt 

•b/PA*. y 7 r'vO-b/l/tfM >-^- 3 0 4 . <X?K«« 

s*i&A*-f btewmzm&twm&%k%^fr&* 

IX^&'U h^7-b-yb30 5i:^^oTV^. # 
A-XKcatfcDSO-'^ M4DSl-f y?7x-X 
0K^tt^tJi4>tL, #-ATM-b/US:^LTV^5 
3am b(i#-yN'-xM*i(crt^$^v^T\ a'-x 
hrtTgfiS<lfcATMT-^«. «lftS<l6ik*** 
ST'ftS. H^fcr. 'M D-H<7)—- 5WAM b^W# 
Tr-^S-i^fil-S^fttRljSO N U^S"j 0 ST ^>ixl> 
*4>tf, r-*te5 3 7V-A«05 3A'-XM;:-&a*L 
6. 
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[0 0 2 6] 04 (4. 02COOLC2O 3<7)-o£fH- 
#-OLC40 1^$)£I1T'#>I>. OLC40 1J4. 3 
2ffl<7)ONU£T--*-t*X£fi : 5Jji— P S PON4 0 2 

Wy^7x-X4 0 3ll OLT (0202 0 1 ) 0) 

T, ATM-fe^Sr-e^itf*^'), -?-<Dfl!ji#rt^A 
TNUr/WSrSft-fft. flRfcf. dfl^ATM-t^Ni. 
tr'^-A- 1 l 7 ££144 V*-* y MT-a'- 1 
16(1:4 9, V^7b^^7i-A2 0 2^LtA 
TM*7 hV-? 1 1 4^4>SfIUc-fe;UT'$)l.„ Cft 
£>c7)ATM-fe/K4, 2 4AM h<0ZOODS 17 

W—A£3XTfc9, -Hx-fft«4DS14y:y-7x-X 
204£J£TPSTN 1 1 5*^SffiSil£r -f V?)V 

Y}V*.)V&£!& (DFG/ICG) 404^ 
MlZtll. DFG/I CG4 04J4. 80007U-- 
J>/fpCDm%.Z\ 24 2 7MO- h'A-f bt37U- 
= y^AM h*^)£^7U— Sy^ffljt24 3 0AM h 

UJBflLfcPLOAIVUr/l/) h D FG/ I CG4 0 4^A 
Ci^yfe-> ; i4v4^n7*n^'y-ifnyHn 
-74 0 5£4 9!i}7J£ft6. ATM-fe/WCA-sT^I. 

y?7 x-X4 0 S^^SftSfl^ATMr-^-b^t 

{4, A 7 7r (akztix^*^) ^s^aaft. &r 

fc, ftjj7ls- &(r>2 4 2 7^n-FyN'4 McaS:*)$ 
ill>. fM^J:^ ATM-fe;H471x-A5rai3l.c: 

3T> •y-b-^'aiA'££{40iE^-y-fe-> ; >4»)3Stl»„ -?■ 
^^>* { itKWtfi^T'S>l.c7)-C\ •IftOPLOAM-t/l^ 
{4. A y^7x-X4 0 3*^cOATMr-^J: , 9ffi5t 
LT. DFG/I CG404(Cj:0A'-y7r^<otii73$ 
iX7tATM-fe;^h'J-A^S!3${cai^$il.S. v^? 
D/D-fe 7-W1JV7 ty/^BBs $IJ»^< 7 
JU»16Wc?yrtl>. d^-yfe-^4PSPON7r4 
A'4 0 2^&ffiZtlfzONV(?>%tl?tlCD®-£im®t 

ztzMzmztit. ztimmx 7*-^«4. ttz. 
ATM€j®$iiPf-v Lxrm^mm^nh . 

[0027] ±8[»«»ff 7-fe-^"l4. ±tt»4 
0 6 (C 4 0 %*L £ ftfc F*lS5 P O N * 7 -fe - ^'KJ&g t 
T s ?n7°o-ty-if:iy hu-?4 o 5£4»3&£ 
■fft. iOrt»PON^«yb-i/Ji. ig$$*lfcONU 

c7)-o£4 9. ATMMWRSSf-v*/!' (vc) fc&fi 



-b'nn'-x d- H**»J 0 St hill t , flMB*«* 

ovct^L»»4 o 6M^fa^Sft, 

EIS84 0 6J4, V4^o7°n-fe-y-t3yhn-94 0 5 
^A7)£ft£flgM7-t:->"'PON£f&£U ±SS*m 

7'a-t-y' 1 f3yha-54 0 5<4, *M n- H /U h £ 
-£00 N U<\*<7)&0)±m7 v-Mzm 9 ST £ „ Rtt 
K, flMdBfcitt*!!** 1 . ONUfcJSV^TAfcJMJrt- 

tCil&S. i^4-74^nro-fe>y^3yho-54 0 5 

[0028] DFG/ICG404^77rA ! . 

fi^7t-y, *£(4Ji»lfJfflI^ •y-fe-v^^c'S:^ 
DFG/ICGt47-f Y>V-t)VZ%£.L. Ztlli 

oN\jz%mz>c:tiz£mmztiz>. zco^n- 

KO|*J«HClSM&fl:<. DFG/I CG4 04W7U-A 

0 7(4^^mmfi^5r 1 5 5 0 n mttfitfHfc 
*B'9^aaWft. ^«3t^fl#«4, PSPON7r4 
A'4 0 2^T8i[^[fi)Sfitl>^(w, *¥^7*'J 7 9- 
4 0 8^A^SixS. 

[0029] DFG/ICG4 0 4(Cj:OT5ST-^diE 
4 0 6^t>A7l§iX2.. C*ltJ:0. DFG/ICG4 

0 4 {4. Taosri*ia«$*ut±w»«»sa^ yt-i'' 

SB**. ZCDXolzLX. ±SS0»4O6^A*$iTJt 
±»S^«{1il : a^ 7-tr-v(4. ±ffiSSS4 0 6l*l^±jjSt 

X o 7 H ^ A I tz O N U IZttJ&t ft x y h 'J - 

<4, mzti&mtfhh. za-vhrnyMTtuv- 

{4, A'-xh^j^fg^LTV^^. ^T. SHfcL 
[003 0] XO yh^^U-4 1 4|*I<7)X>-M)-'\ 

osMtii. Tmfommzhtz±.tmmm®x v*- 

x^ONUrtOjlflStltm^^^tftcOT', tt<' 
Kt4fTWl*V\ i<0^jl<H4^WT'J>ft<0T'> ±«[ 
ta^< y-fe-i'Xtyyf'fflSiXftJC^A^OA'-X h<0^ 
^L^ffiSfcTOb^ixft 4 die, »iBtfta*U4±a 
H1S54 0 6 rtTfffcitft. UK^KUfcJ: 3 tc. ffi?'J¥ 
]««0JS^t UT, ^3iiX(4Z-0O7^-AT'$)S. gil 

Brt<03Sh.S«fl«-63t«>, ONUiW^ffASfLft. 
«-)T. ±«[HlK4 0 6(4, -?-it^<7)jMfI^(7)=o^7 
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[003 1 ] _hattr[»HV ONU*»£>0>*3«J360V<- 
X hcr>Wxi)K 1 3 1 0 n mjftJL ON U 3fc 
K-XhT. PSPON7r-<>'N'402$:igTOLC4 

o it J: <03\%m^x%mzirih. iMommmiza 

^X. RBHLfciSfc. fr^WlHow^ h*oy 
^-k^RfflR^'f u-KaM h)K,j£;->T^4. 
<0i a IC, #2 4 3 OaV Mi, A'-X hwaDH*«R(S 
£ft4. C.Vl<o?)±a[A'-x Mi. 7t^X7-'J-y^-4 
08^X732*1. xry^HiEWflfcrt-Xh* 
-K»I»<BMR) 4 10^3BffS-ti-S. ±«0S§4 
0 6(i. &A-7. h#7 U—Afflitrt^T^ 0 
*>9WM XbtilMZ%\~>X^h<r)X\ BMR4 1 0 
14. " frUvs-xh" ajkslt, mnrt-zYtf* 

ith ts wt-zb$V'v7-?hmnzvx. sm 

*l£BMR4 10ti. #ONUCi0ai8S<lfc±af f 
-9Xbh« 

[00 32] flG&)J:3lC. ONU*»4>tf5*A*-Xh 

«. iJUif. pc^f^t'T^ffi*atxi^(iT-^4S8 

*a>&ffcLT04ATMT-?#8K. S-iSttWPW 
fc«L-WM hSr*T*4. #A'-*Mi. A'-xh 

«rfl«{C-Ctrt«"f4ii:* t as*4. S<bK. A'-xh 
ti. T8SEfr|6lilifi$^ra^^t>€tCJiE5^LT±8!E*iai 
^fl$it-CV^4ATM^7^-^ 4fcli, ffWHt>J9 
iT^»:/e^L-CjSfISilTV>4ATM^ •y-fe-i'" 

zftmt&zttfttimz. ±aag»4 0 6tt, 

b£SftLT. ±^nyM*y-rt<*>|JB»ONUx 
yHJ-'vJESU ^fiHsyH&JBJfctiJdfcATM 

r-^twaL^cifL^coAM h$#«u aye, a 

>f M4ATM«HftfM y^7x-X4 0 3^>*£>ft4„ 

nfc jastNSfit 4 fc^ . ATM^^yfy tubs* 2 

0 l£f£TaKD5:V*-y M ^7i-X2 0 2^|6jtt 
4>*i4. WW) J: 3fc. ±SUu-y b** 'J-I*i<7)£x 
yhU-ODSOAM hfitt3 0 2{4. #A'-xhW 
-f d- HrtT»T^-*«fefTS*T^*DS 0%F® 
WW b^Mi^-t 4. PSPONA.jfiKSftfcl-* 
TOO N U*><oO#7 1'-AO^IIlS&fcMjiUc 4 8 

iTOD s o/"W Mi. d s l v/H-ri/;t4 l 2^\ 

tB^Sft. ATM«it«s-<y^7x-X4 0 3^ig'CP 
STN^tti^-tl,^, ATMA. y7 -^>f1f-4 1 3t= 
J: "3 A T M -fc/Urt t-fSKZOtf) DSl7l^-AtLT 
A.y?$*i4. 3 2I«ONUA>*. £S&"C4 8fcLh9 6 
fflWT<OvStt#^E»S:*f-4^4.(i. ZtiH><omm 

4!tfe, flfi«0ATM-fe^t-i^(CA.y^§ix4. 



[00 33] 02ODSl^y^7x-X2O4(li'3 
WISflfcATM-fe/U**, 4 8fflWT<OvSttDS0^-v 
*;U£*rt4&4>fcf. £SOLCa>MHtS;fifcATM 

S1PSTN7U- 2rJfMt4. 
[0034] 05<i. 4s4t/ttJg^)«rt^««S*lfcO 
NU5 0 1£tSI/O*4. ONUdP S P0N7t^^ 
5 0 2^8M*S*U 7 r-f a'5 0 2tiA*.y v7*xr'J >y 
(wSiVOvfru) /\»ttS*U *?0 •y^-JiO 

^■ftmh. PSPON7r4A'502J4. Ttfi£fc±jffi 
0«H!*4Ht* 43^^7-y 7^-50 3MMS$ftT 
04. 1 5 50nmtf>TS«I^#. * *- F 5 0 

-Xfcl/t»*, T8K3^m#*mftfi^MES|-f4. 
«RWtc3C«SftfcTaft*4. 7W-%M*HJ/ATM 
■fe/l^H EC-ffc/Hr/l^jS/'? n 7 ^H±@B 5 0 5^A 

'v?/T-rmim (cdr) (a*LT**ivt^ 

0>£><D?o>y?£W4t4. T8S7U- 
AJi7 u- 5 y?M-y ZtBltthZ b i O&tiiS 
ix4„ 7^-sy^S$ix4i:. 71^-Sy^^h 

K*" ATM-b;Wtf(tt»t. 
<0«ff*«HEC'fttJ:D8iffiS<i4. 0SI5O5(i» * 

iv\--/y-frt>. b'cD%mzti-tJwt'^x<7)&mzti 

fcxyHJL— 9*-A,HB«iHl$nT^4*». *fc{4, * 
<0^O0NU^f||ti§ii4*>Sr^t4. ONU^vpl 

Sft£ATM-fe/UD-9-7'-t:>y ht'lt*', gfiATMyN'A 
5 0 6^tB^)$n.4. A'^i>f-9--^..y M y^7x- 
X507, t'T7f^y^7x-X5 0 8 < at^m^y 
^7x-X5 0 9^»«S*lT^4. <X#"(C ^-t-^ 
7h^^7x-X5 0 7)i, itL^O-b;^^, ffL 
#fcV)*^£gft-t^£#>£?&£-f4. -f-^-— ^-y h-f 

if. PC) A.}g|6jSfi.| ( -fe^"{tS-f<7)10^-X'f-!7- 
-*-yh^510^iH4. MPEGfn-rtNTS 

7x-x5 08(i. 1SMZivfc7+a??]sV»UK^ 

4. «ii«r» VT***y*t:\m<?>VT*m*t>±M 

b'r^aii-f 4 t'T^-f y^7x-^508(i. 
t'T*(tf Sr-f-f ^^7*-77 h^-f-ftr4MP 
EGxya-rtW-y-4. T8gff^Mfi«i4 8DS0A' 
A h*^rt*ATMVC*l5T^4«)T. ^^^^7 
i-X5 0 9li. ftttttflMNSffitt i: ffiR L 7 U 
-A(C*tL*— A-f FS-UTP5 1 2^iM4. *f4&9 
^mtST'(i=5r<T^D^miS^UTP5 1 2^«g$ix 
TU4&^tf. WS-f y^7x-X5 0 9(i. Tffl*^ 
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iomiSSSUb^o n u fcSMt&ftt fc&*4\ 53<J«> 

[0035] 3BlSiifcTa*/Wi, x> Ha— f-iB 
fcMgfaSixfc'ff ?B£3"t & ATMW^< t fc J: v * 

NUv-f ?nm7f3yhD-55 1 3fcJb«Hffi?iJ 

N U^O L C fc 4 *TawrtiHHi8*ifcrav >**>**= 

JSEgLT, 70o7ot7t3yhn-75l 3*4, 
ATMJiJffllA^cOOLC^SE^rifiJjMfi^l)^. ± 
«EW/'<-*h (URB) 14^fiMj 
3*i4 ATMrtgp P O 7 -fe-^tJI^-tft i t C J: 
>)3iHJJl;:j&g-f4. 

[00 3 63 URB3>hn-7 5 1414, ONUjW 

414A-7 o- H(*iwnM h**ifc?)SSD S OA 
A h£i*^4fc*>fc*4a»t>*H , 0*4. @5tf)ON 
U 5 0 1 KiS^T , *-«|g-f y^7i-X509 fc'tt 
tfmtlX^Z. $SE5 1 5S:^LTURB3 

y 5 1 4 ^m^tlt^afklt—ocoD S OA 

<7)tiJ7Jt4, ATM-fe;l/*><s>j£-?TfcD, <I*U4A7.5 1 
6Sr^TURB3yho-5 5 14'\A73§ni»o UR 
1 4*4, fffttSJ&fetf, =0^7 
^-aM h^jtSiSA-xhtDSOAM 

4^>fa-KSr7*-v-y h-fft. ,1*1*4, 07* 
o-fe-y-f 1 3* J ^<?)ATMrtgPPON-fe 

/Wfc, •it-*7H^7x-X50 7tt"f^y 
?7x-X508tHA^5 1 6^TSfiStL^T 

7 M y ? 7 x -7, 5 0 7 ftfc^T- 7ffi 

**fc*4tfTJM ^7i-x5 0 8^«NSt*T3j-»S* 

(Wxjf, *^<7) oivtffct, A-xhrt«cawM-* 

A T M -fe/l^ L T V vflrJth.tr, U R B 14A-7, h <7)^ 
A 0-KA.7M K/H:;H:JfA-t4. £*i*4, 
WS-xb$rSfi-tl»t#t, OLCt«fcOSg»S*i 
4. 

[0037] U R B n y h 0—7 5 1 4 W<0/<-X b 
£ffl:fl-rSi$c07U-A<9l$ia*i, -e-tOfJO^T^^ 

N U<offi7J(d)n*. fcftfcE*J3I*Lfc #±.8S7 V-J±<rm 



4 9, «R«ONU*>fe<0A'-^Hi, ftLktfOLC 

URB 5 1 41/Zi. 9 tiJ7J§ft.fcA~7 M4, 13 1 On 
m»*T»frl/0* 1 7CCJ: D#¥flH^ 

£*s*i4. «tr*c, 1 3 1 0 nmo^d-ttt, 7r 

-f^'5 0 2SrgTX7'j7^- (*§*lTWjrV*) ±» 

$*i4. 

[0038] m^coX 0 K, 0S§ 5 0 5*4. TSttffoa 
ffi$*ifc±»*«»*&X y-b-S^vW 7 orn-fe 7 
■9-5 13k3yho-55 14^tB*-f*. £ 

$£SS1"4fc, 14*4, ttuz 

4 9, tflKC-fn-KWW h»*3S5f4. aiSft 
TtlSiE^ 7 -fe-i'tf, KOO N u coa'-x h ixLUcomco 
7W— ArtfcEB$iXT^I.fl6<?50NUtc4 OttlTJSfL 
fe^-Xh(?)*S*iaE^**4>*4*, iOONUtCiO 
tb7]$ix/iA'-xhc7)^§(4^*)^ : 5:^^, 7l^-A|*i 

^•eoaa{4, 5tffi-40Nu*^wA--^h<?)^$t 

[0039] KFlMiSr^h W=#K*OONU{4, 

"f*. Krt, URBayhn-75 14ti, OLC\ 
3AM HA'-xh'sy^-SritS^lfiiaHiU, ift*4. 
^a-h'AM bSr^c0ONUXD7 h^flOSTSfg 
IE^f 7 -b- 5; S:Ta*|6]^fi-t4 £ b izX 0 JE^-t S . 
URB 5 1 4*4, -ecOfKE* 7-b-^CfB^ LT , A- 

7, h<7)^$ s«KEt* . m^®mmmizmtj:t> 

tf, URB3yho-75 14(4, CO^««iffllg&» 
39^5 1 8£g-C74 ?o7"n-fe 7-9-3 yhn-7 51 3 
^vtilTJ-fSo 7>f7n7D-fe7-7 t 3>'hn-75 13 

*4, zmmmmzmix, uRBnyho-^s 

TM3 y hn- 5^ 7 ±~-*J *%&tl. ol 

C{4, fELrf-y-fe-^fca^U ^7-fe— >**4, A-7 

h^^s-«t6D-ti)!tftONu^Taari<djMfi-rs. PI 
«t , Krf^+fc , O N u 0 i T fe^*«B*»te« 

-f !, a*-7 h e>m$.Z tltzmmp ^URBnyhn-7 

5 1 4\,zx om&ii&. tmmmii. 7n 

7n-t7t3> ho-55 1 3^A7J§tT., nyhQ- 
75 1 3{42K!J^ATM$IJ»^7-b->''^feU, >T<9 
^7-fe-^'*4URB5 14^A^7$il, OLC\T?Ti7j 
(6]iM«$ix4. LT, OLC{4A'-7,bcOA' 

h*?2:«^-t-l.fgIE^ C:h.*cJ; 
0, Cix^c7)ilttl$ffl^ : 3rAM h{4ONUA.siJ0aT 
^tl4. 

[0040] ±$<D^IS«i«l4, PSP0N7r>f A'2r 
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x-7\ ifcli, att«a^4fe»i»BJ«BSnfct^ 
<OflStf>aifi«fr£rtl/tfc* -TK-C^-fT-iOTDM/ 
TDMAigfii/^Ti^i^J: atrMWRiftliMEJIT 

ir iyh'i-f-sr «, h7-^*»4>Ta« 

±a^*SMWiATM-b;l^)iSmiS«l,T 

fcl P^-y h^riffcttfll'C**. 

[0 04 1 ] fflig" m7t" autii" ay 
(dsp) . Raajumxty- (rom) . mm 
[Hi] *5MB*a*.Aiifc pspon7t4 WWfSi. 

[02] ATM*«yh7-^i:&jR«KSS8WBSrPSP 
0N7r>f/'«f:fflS«SlW-4, ai«*»h7-?X>- 
Ffc^t&^rM^-ST'MOLT) O«j£0. 

[03] *>yh7-?x:/FfciBE$*tfc*n-y hM9 
ST* * l> -*)7- FffyOfStfH. fI$0J2£O N UtC 



[04] 01c7)vXrAc7)^'y h7-?iy FtCfcttS 
ft^-fy^-F (OLC) c7)fl|j£0. 
[05] PSP0N7t4 A'HiyKa- f-Wffl* 

1 0 1 mmftVyrJ A'iiffi^ri". 

102 PSP0N7T^fvs; 

103 *>y F-7-?xyF 

104 ^'7>-7^X7-U-y^- 
105-1-1 05-32 316*7 r-f A 
106 ^7h7-n-7KONU) 
1 0 7 USA 

108 *i/-^H»D* 

109 A-yt;^ytx-;(PC) 

110 f-?'J^ 

l 1 1 aw»rHfg«« 

1 1 2 WW3*$r-7> 

113 f?7'f^-StJMOLT) 

114 |B]B#i*<l*-y 1-7-? 

115 &«mfS£}®H! (PSTN) 

116 -f>?-*>y MJw<- 
1 1 7 tfTsWw*- 

1 1 8 wen 

120 V^7b7r^A 

121 d s i ass 



[01] 
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[02] 



[033 



202-1 
X 

120 



202-M 
1 



'* 0 OS1 ■ 



4 >f7i-A 



051 



204-1 



121 



0S1 



ATM 

lift* 



204-Q 



"T 

201 



20^ 



OUC 



1 

PSr*0N 

102 



OLC 



PS?0N 



7r4 n\ 
102 



20S-N 



113 



[04] 



302 
\ 


303 


304 


tf5 
1 




050 


Mb-" 
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[05] 



f5Q4 



(1550nm) 



503 J 



(I310ron) 



ATM-fc/WH B C 



ATM rtiPON 

1-513 



BW 

'119 



515 |/^™ ** P0N 

/5 16 



I |T 517 

H EE r- 



r 515 



r507 



r 510 



r 508 



r 5U 



r 509 



r512 



OTP 
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